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Yongxiang Lu on China’s Design and
Innovation PolicyEditor’s note: Yongxiang Lu is Head of China’s Research Task
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This article began as Dr. Lu’s keynote presentation at the
Research Symposium on the Development Strategy for
Innovation Design, 25th April 2014, Beijing, China.The Evolution of Civilization
Civilization grows as productivity and economic
structure evolve. Energy andmaterial resources, tools
and equipment, and technical expertise are the key
factors underpinning productivity. The development
and transformation of productivity is directly driven
by innovations in tools and equipment. These drive
changes in production methods in addition to eco-
nomic transformations, which, in turn, lead to theFigure 1 Evolution of civilization: From the agrarian age to the infor-
mation age.
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tures, and styles of governance. Design and manu-
facture, particularly the design and manufacture of
tools and equipment, are key steps in translating
knowledge, information, and technology into pro-
ductivity. These factors play a central role in trans-
forming productivity and the economy. See ﬁg. 1.The Evolution of Design
Human beings design and create the world around
them. The human ability to reason and apply reason
to the human-made world separates the human race
from the animal kingdom. Design represents the
creativity of the human race, and it is the impetus for
sociocultural progress.
Design evolves in tandem with civilization.
Design is the process that allows human beings to
work toward a pleasant living environment, by
improving quality of life through innovation in
myriad systems, including transportation,
manufacturing and engineering, information sys-
tems, agricultural biology, social governance, public
service, ﬁnance, business, environmental protection,
public security and national security.
The rise of industrial design during the 20th
century brought about the integration of art and
technology, and an enhanced relationship between
visual form and function. This has resulted in prod-
ucts of increased value—along with greateronomics, and Innovation Vol. 1, No. 2, Winter 2015
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Figure 4 Evolution of design: Materials.
Figure 5 Evolution of design: Power systems.competitiveness and more competition. Design
values, design methods, and design skills are
constantly evolving.
Design is the precursor to and common thread
linking every human creative endeavor. Design de-
termines product quality, together with the eco-
nomic, social, cultural, and ecological value of a
product throughout its lifecycle. Design brings about
innovations in products, equipment, methods, and
services, propelling the transformation of production
methods and lifestyles while characterizing the
growth of material civilization itself. As a result,
design furthers and reﬂects changing sociocultural
standards, guiding and promoting the continued
development of human civilization by improving life
and creating a better future.
Research into the history of design evolution is
extremely important. Research allows us to recognize
patterns of development and helps us to extrapolate
the course of future evolution. This, in turn, promotes
the advancement of design in China and around the
world. See ﬁgs. 2–15.Figure 2 Design promotes and adapts to the evolution of human
civilization.
Figure 3 Evolution of design: Resources and energy.
Figure 6 Evolution of design: Transportation and logistics.
Figure 7 Evolution of design: Agricultural biology.
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Figure 8 Evolution of design: Production methods.
Figure 9 Evolution of design: Information and communication.
Figure 10 Evolution of design: Ecology and living environment.
Figure 11 Evolution of design: Social governance and public service.
Figure 12 Evolution of design: Public security and national security.
Figure 13 Evolution of design: Evolution of design values.
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Figure 14 Evolution of design: Evolution of design methods and
technology.
Figure 15 Evolution of design: Evolution of human resources.Questions Regarding the Evolution of Design
Why is traditional design unable to bring about
fundamental changes in social productivity?
Traditional design has its origins in the agrarian age. It
was concernedwithutility and form,primarily focused
on clothing, housing utensils, furniture, ceremonial
objects, and weapons. This era saw an evolution from
products made of natural materials such as stone,
wood, ﬁber, and leather, to products made of such
processed materials as ceramics, glass, bronze, and
iron.Nevertheless, this era sawno signiﬁcant advances
in energy innovation, and no breakthroughs in mate-
rials science, metallurgy, energy utilization, or
powered machinery. The agricultural era saw no
development in the design and production of high ef-
ﬁciency precision tools, either. As a result, there were
few advances in social productivity.Yongxiang Lu on China’s Design and Innovation PolicyWhat was the premise of the ﬁrst and second
industrial revolution?
Modern design brought about the ﬁrst and second
industrial revolutions.
Metal is fundamental to the process of mecha-
nization and industrialization. The innovation and
use of iron and steel machinery together with the
invention of the steam engine led the energy revo-
lution. Mechanization, with such equipment as metal
cutting machines and textile machinery, paved the
way for large-scale manufacturing. Railways and
steamships revolutionized transport. These de-
velopments triggered the ﬁrst industrial revolution,
securing the rise of England as a durable imperial
power. They also heralded the beginning of the in-
dustrial age, characterized by steam-powered mech-
anization and large-scale manufacturing.
The energy revolution was propelled by the in-
vention of motorized and electrical systems, steam
and gas turbines, and combustion engines. In a
similar fashion, metallurgical and petrochemical
technologies were followed by innovations in
advanced alloy and polymer design to transform the
ﬁeld of materials science. Automobiles, aircraft, and
rockets gave rise to a modern transport landscape.
Semiconductors, integrated circuits, computers, dig-
ital control, and communication systems have greatly
enhanced and improved information processing and
communications technology. These advances sparked
the second industrial revolution, led by the USA and
Germany, ushering in a new age of automation,
electrical systems, mechanical and electrical systems
integration, information technology, and ﬂexible
manufacturing systems using CNC (computer nu-
merical control).
How can design help to create a better life? How can
design promote the advancement of civilization in
the industrial age?
During the industrial age, human creativity fulﬁlled
the needs of daily life, driving socioeconomic growth
by improving our quality of life and productivity. This
was achieved in many ways, including the use of
materials such as alloys, glass, ceramics, polymers,
and composites. It was also a result of innovations in
power machinery, modern vehicles and trans-
portation infrastructure, modern communication
equipment and networks, modern scientiﬁc in-
struments, high precision CNC machining tools,
medical and healthcare equipment, ﬁnancial and
business infrastructure, and development in daily
necessities. Design ideas and methods are constantly
evolving to create urban landscapes and structures153
Figure 17 Evolution in the environment and connotation of design.
Figure 18 Evolution of industrial design: Keeping up with the times.with new and different forms and functions, pro-
moting a beautiful and comfortable environment.
Industrial design in the 20th century emphasized the
principles of aesthetics in design and optimization
for function and beauty. Originality and creativity,
innovation and modernity in design all serve to pro-
mote the advancement of our industrial civilization
and create a prosperous life.
What type of innovations will promote a new
industrial revolution, transform development, and
allow the sustainable development of human
civilization in the networked knowledge age?
Design and future intellectual innovations will give
rise to a new industrial revolution. Future innovation
design will lead to unique and customized creations:
green, intelligent, extraordinary, global, and collab-
orative. Innovation design will bring about new
intelligent networked products, technologies, equip-
ment, new knowledge creation, and new styles of
service management.
In the future, design-based manufacturing will
transcend digital reduction and ampliﬁcation, inor-
ganic and organic; and the barriers between physical,
chemical, and biological domains. It will create clean,
distributable, and renewable energy as the main
component of a sustainable and intelligent power
grid system. Information, transportation, and logis-
tics systems will be safe, reliable, and green—they
will be low-carbon, intelligent, and convenient.
Public service systems will be more fair and in-
clusive, and they will demonstrate greater diversity
and effectiveness. So will commercial and ﬁnancial
systems. Urban and rural infrastructure will be green,
safe and pleasant, promoting a new kind ofFigure 16 Evolution of design: From traditional to modern to innovation
design.
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industrial revolution and the evolution of a new
civilization. See ﬁgs. 16–18.Promoting Innovation Design in China
China Is Already a Manufacturing Powerhouse
China is universally acknowledged as the world’s
largest manufacturer. In 2013, China accounted for
20% of global manufacturing output, producing
quality goods at competitive prices for its domestic
market of 1.3 billion as well as for consumers world-
wide. China now stands at the forefront of global
design innovation and manufacturing; examples of
current innovation include the Chang’e lunar mis-
sions, the Jiaolong manned deep-sea submersible,
aircraft carriers, high-speed rail networks, Dayun
military craft, and ultra-high voltage direct trans-
mission power grids. These bear witness to China’s
capacity for engineering and systems integration.
Nevertheless, China remains weak in indepen-
dent innovation, and Chinese manufacturing re-
mains at the lower end of the sector. The majority of
Chinese manufacturing ﬁrms focus primarily on OEM
and emulation. Such equipment as high-end CNConomics, and Innovation Vol. 1, No. 2, Winter 2015
machine tools, integrated circuits, commercial
aircraft, jet engines, and scientiﬁc and medical
equipment still rely on foreign imports.
China lags behind global leaders in the inde-
pendent design of key products, manufacturing
equipment, and management and service models.
One reason is that independent innovation design is
the driving force behind a globally renowned brand.
There are only a handful of such brands, in great part
because China does not yet have a strong tradition in
design and innovation.
Innovation Design Will Promote Original and
Innovative Creation in the Present Era of Globally
Networked Knowledge
A national system and network for innovation design is
necessary to fuel the imagination of individuals, enter-
prises, and the national community. This will promote
creativity, innovation, competition, green and intelli-
gent technology, science, and sustainable development.
China must promote original innovation, key
technological innovations, innovations in indepen-
dent systems integration based on external knowl-
edge acquisition, and innovation in management
systems. The nation must harness creativity and
innovation to become a world leader in product,
technology, equipment, management, and service
model development. To do this, China must promote
the transformation of “Made in China” products from
OEM to ODM/OBM products, and accelerate the tran-
sition from “Made in China” to “Created in China.”
The nation must build a better life by fostering sci-
entiﬁc rationality, the use of green and low-carbon
energy, holistic medicine, and tolerance of diversity
in material and cultural needs. The nation must pro-
mote the solidarity of the Chinese people in rejuve-
nating the Chinese dream, promoting the sustainable
development of human knowledge and civilization.
Innovation Design Will Develop China’s Industrial
Sector Toward Eco-Friendly, Low-Carbon, and Smart
Manufacturing
Our nation must move toward green, low-carbon,
intelligent products with network capability—man-
ufactured in China. This requires manufacturing ser-
vices with intelligent network capacity based on
clean, renewable energy, and safe, intelligent power
grids. A green, low-carbon economy requires efﬁcient
resources, environmental protection, agricultural
equipment and technical support services; rapid,
safe, and comfortable transportation and logistics
systems; intelligent networks to create a basic infra-
structure for the ﬁnancial, business, medical, andYongxiang Lu on China’s Design and Innovation Policyeducational sectors for commercial and public ser-
vices alike; and information-based, networked, and
intelligent systems for public and national security
and technical support.
Innovation Design Should Be an Important
Component of National Innovation Strategy
To develop an innovation strategy, action plan, and
roadmap, it is necessary to bolster national self-
conﬁdence and expertise in independent innovation.
We must alter the national mindset, and guide and
encourage our youth to pursue knowledge while
developing conﬁdence and talent in design. This re-
quires us to reform and popularize design education,
promoting interdisciplinary integration while unify-
ing theory and practice to foster talents in the ﬁeld of
innovation and design.Key Issues for Research in Innovation Design
Strategy
 Recognizing the intrinsic value of innovation
design as characteristic of the networked
knowledge age and any framework for future
development. Design is vital to the realization
of innovation-driven development in China.
 Improving our capacity for innovation design
nationally is part of China’s innovation-driven
growth strategy. We must put forward feasible
policy recommendations and action plans to
promote innovation design.
 Formulating the strategy roadmap of China’s
innovation design development. This means
close collaboration among the various sec-
tors—industry, education, research, media,
people,ﬁnance—to improveChina’s innovation
design capabilities and promote innovation-
drivendevelopment. Our goal is to put forward a
technology and industry roadmap.
 Identifying case studies that demonstrate
“Good Chinese Design” to promote awareness,
encourage support, and cultivate excellence in
Chinese design.Recommendations:
 Increase investment in innovation design at
the national level and the enterprise level,
along with social investment.
 Provide national level support for cutting-edge,
universal technology research and
development.
 Garner local government support for informa-
tion services, big data and cloud computing155
research, and local government provision of
engineering technology centers with CAD/CAE/
CAPP and 3D printing shared, networked,
technical support platforms.
 Implement the innovation design action plan.
This must include policies that encourage,
support, and promote innovation and design,
and protect intellectual property rights. We
must also support and promote enterprise as
the core of cross-sector collaborative innova-
tion while also attracting foreign enterprise
and talent. We must also establish an innova-
tion and design park.
 Make full use of the media. To popularize con-
cepts in innovation design, we must establish a
media outlet dedicated to innovation and
design, publicizing case studies of excellence in
Chinese design to create a favorable atmo-
sphere that engenders awareness, support, and
encouragement for innovation and design
throughout society.156 she ji The Journal of Design, Economics, and Innovation Vol. 1, No. 2, Winter 2015
